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Obr. 1 - Fig. 1 



A - amplituda znacek - vypinac 
B - plynuld regulace zdvihu 
C “ stupnovitd regulace zdvihu 
D - zdirky pro pripojeni krystalu 
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A - Marks amplitude - switch 
B - Sweep control (continuous) 

C - Sweep control (in steps) 

D - Sockets for the connection of a crystal 
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E ~ konektor vystupniho napeti znacek 
F - konektor pripojeni ciziho znackovaciho zdroje 
G - nostoveni kmitoctu znackovaciho oscildtoru 
H - potenciometr pro nastaveni faze napeti horizontalniho 
zesHovace oscMoskopu 
1 — dekadicka regulace vystupniho napeti 
J - vystup z detektoru pro mefeni pfizpusobem' impedance 
K ~ vystup vf napeti 

L - zdifky vystupniho napeti pro horizontdlni zesilovac osci- 
loskopu 

M - nastaveni kmitoctu vf signalu 
N - plynula regulace vystupniho napeti 
O - sit’ovy vypinac a vypinac kli^ovoni 
P - doutnavka 
R - stupnice znadkovace 
S - stupnice vobleru 



POUZITI 

Vobler BM 419, jako zdroj vf napeti v rozsahu 15—230 MHz 
frekvencne rozmitaneho, je urcen k nazornemu zobrazovdni 
frekvencnich charakteristik aktivnich a pasivnich ctyfpolu a 
k jejich velmi rychlemu a pfehlednemu nastavovonf. Je moz- 



E — Marker voltage output connector 

F — Connector for the application of an external marker 
source 

G — Frequericy adjustment of the marker oscillator 
H — Potentiometer for setting the phase of the horizontal 
amplifier voltage for an oscilloscope 
I - Decadic control of the output voltage 
J — Detector output for Impedance matching measurements 
K — RF voltage output 

L — Output voltage sockets for the horizontal amplifier of 
an oscilloscope 

M — Frequency adjustment of the RF signol 
N - Continuous control of the output voltage 
O — Mains switch and keying switch 
P - Glow-lamp 
R — Scale of the marker 
S - Scale of the sweep frequency generator 

APPLICATION 

The TESLA BM419 sweep frequency generator as a source 
of a frequency-swept RF voltage variable within the range 
15 to 230 Mc/s, is intended for the display of the frequency 
response curves of active and passive quadripoles and for 
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no jej pouzit pro kontrolu a nastavovani obvodu rozhlaso- 
vych a televiznich prijimacu, ladenych i sirokopdsmovych 
zesilovacu, propusti, filtru, atd. Dale je mozno jej pouzi't 
k mereni pomeru stojatych vin na vedeni, jako pro mereni 
prizpusobeni televiznich anten, vstupnfch impedanci televiz- 
nich prijimacu apod. Vzhiedem ke kvalite vystupnich para- 
metru pfistroje a k rozsdhiym moznostem jejich oviadani je 
pristroj vyhodny pro cetno mereni v laboratorich a no od- 
bornych pracovistich. 



POPIS FUNKCE 



Vobler pracuje jako zdznejovy generator s aditivnim smeso- 
vdnim. Zdkiad celeho pristroje tvofi dvojice osciiatoru. Roz- 
mitany levy system (E2) pracuje na pevnem kmitoctu 
300 MHz s frekvencnim zdvihem =«= 15 MHz. Promenny oscila- 
tor (E4) je iaditelny ve frekvencnim pdsmu 300 az 530 MHz. 
Rozmitani frekvence se provadi pomoci promenne kapacity 
oviadane elektrodynamickym systemem. Budici napeti pro 
rozmitaci system je odebirano ze zhaviciho vinuti transfor- 
matoru. 
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their speedy and visible adjustment. It can be applied for 
the testing and adjustment of the circuits of radio and TV 
receivers, selective and wide-band amplifiers, band«stop and 
band-pass filters, etc. It can be applied further for the 
measurement of the standing wave ratio values of lines, and 
for the measurement of matchings of TV aerials, input 
Impedances of TV receivers, etc. Owing to the advantageous 
output parameters and their wide control possibilities, this 
instrument is suitable for use in many measurements both in 
laboratories and in specialized test bayes. 

DESCRIPTION OF THE OPERATION 

The sweep frequency generotor operates as a beat-frequency 
generator with additive mixing. This instrument contains 
basically two oscillators. The swept left-hand section (E2) 
operates at a fixed frequency of 300 Mc/s with a frequency 
deviation of ± 15 Mc/s. The variable oscillator (E4) is tunable 
within the frequency range 300 to 530 Me s. 

The frequency is swept with the aid of a variable capacitor 
which is controlled by an electrodynamic device. The exciting 
voltage for this sweep device is derived from the heater 
winding of the mains transformer. 



Pomocf prepinace 1.1 a potenciometrem R2 se oviada ve- 
likost budiciho napeti a tim i vellkost rozmitoni. Prepinacem 



je mozno take rozmitani vypnout. 

Rozmitany oscilator je klicovan pro urcitou cast periody 
diodou El. Rfdici napeti pro klicovaci diodu je odebfrdno ze 
sekunddru transformatoru a je fdzove natdceno proti rozmi- 
tacimu napeti pomocf prvku C4 a R9. 

Faze se nastavf tak, aby oscilator kmital jen v te cdsti pe- 
riody, kdy rozmitoni je priblizne linearnf. Tento usek periody 
je mensi nez 180'’, ve zbyvajfcf costi oscilator nepracuje a 
vytvari se nulova cdra. 

Klfcovani je mozno podle potfeby zapnout nebo vypnout 
prepinacem 2.1. 

Pfesne dostaveni strednf frekvence rozmitaneho oscildtoru a 
tfm i souhlasu frekvencnf stupnice vobleru se provddi kon- 
denzatorem C7. 

Promenny oscilator E4 pracuje na frekvencnfm pdsmu 300 
az 530 MHz a je v nem pouzito tzv. motyloveho obvodu. 

Napeti z obou oscildtoru jsou privedena do smesovaci 
elektronky E2, pravy system; z promenneho oscildtoru do 
mrizky a z rozmitaneho do katody. V katode je zafazen- 
rezonancnf obvod (L3, Cl 3) naladeny na strednf frekvenci 
rozmitaneho oscildtoru. Tfm se potlacujf nezddoucf produkty 
smesovdnf na vystupu vobleru. 



With the switch 1.1 and the potentiometer R2, the magnitude 
of the exciting voltage can be controlled and thus also the 
sweep magnitude. (It is possible also to operate with an 
unswept output.) 

The sweep oscillator is keyed by the diode El for a definite 
time section of a cycle. The control voltage for keying the 
diode is derived from the secondary of the transformer. The 
required phase difference from the sweep voltage is achieved 
with the aid of C4 and R9. 

The phase is set so that the oscillator operates only during 
that part of the cycle when the sweep is approximately 
linear. This section is less than 180^ during the remaining 
section of the cycle the oscillator does not operate and 
forms a zero line. 

Keying can be switched on or off as required with the 
control 2.1. 

Exact setting of the centre frequency of the swept oscillator 
und thus also of the accuracy of the frequency scale of the 
sweep frequency generator is carried out with the capacitor 

C7. 

The variable oscillator E4 operates within the frequency 
range of 300 to 530 Mc/s, and a so-called butterfly circuit 
is employed in it. The voltages produced by the two 
oscillators are connected to the mixer tube E2 — right-hand 
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2 anody smesovace je vedena rozdilovd frekvence pres ply- 
nuly delic a dolnofrekvencni propust no dekadicky delic a 
na vystup. 

Frekvencni znackovani zobrazene krivky se provddi tak, ze 
znacky jsou vedeny mimo mereny objekt a jsou prrpojeny na 
vstup oscilografu. Timto opatrem'm je vylouceno pretizeni 
mereneho objektu velkym signalem znackovaci'ho oscilatoru 
a take amplituda znacek zustdva konstantni', at' se znackuje 
pata ci vrchol zobrazovane krivky. 

Zakladem znackovaci cdsti vobleru Je promenny oscilator 
10 az 20 MHz (E5), levy system s velkou presnosti kmito^u. 
Napetf z oscilatoru je privedeno no mri'zku zkreslovaciho 
stupne (E5), pravy system, kde vznika potrebne spektrum 
harmonickych frekvenci. Ve smesovaci'm stupni (E6), levy 
system, vznikaji zdzneje, vytvorene smi'seni'm frekvence z vy- 
stupu vobleru s frekvenci ze zkreslovaciho stupne. 

Amplituda nizkofrekvencni cdsti zdzneju je zesflena v nf 
zesilovaci (E7). 

Frekvencni charakteristika zesilovace je upravena tak, ze 
frekvence nad 1 kHz jsou potlaceny. 

Za nf zesilovac je zafazen monostabilni multivibrator (E8), 
ktery je spousten napeti'm z E7 a vytvdri uzke impulsy. Uzi'vd 
se jich ke znaceni' frekvenci na stim'tku osciloskopu. Vhodno 
velikost se nastavuje potenciometrem R49. Sprdvnd odezva 
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section; from the variable oscillator to the grid and from 
the swept oscillator to the cathode. To the cathode is 
connected a circuit (L3, C13) which is tuned to the centre 
frequency of the swept oscillator. Thus undesirable products 

4 

of mixing are suppressed at the output of the sweep fre- . 
quency generator. 

From the anode of the mixer the frequency difference is led 
via a continuous divider and a low-pass filter to a decadic 
divider and to the output. 

Frequency marking of the displayed curve is carried out so 
that the marks do not pass through the measured object 
and are connected directly to the oscilloscope input. Thus 
overloading of the measured object by an excessive signal 
of the marker oscillator is prevented, and also the amplitude 
of the marks remains constant regardless to whether the 
base or the crest of the displayed curve is marked. 

The basic part of the marker section of the sweep frequency 
generator is a variable oscillator (E5) of 10 to 20 Mc/s, the 
left-hand section of which is of high frequency accuracy. 
The voltage from the oscillator is connected to the grid of 
the distortion stage (E5), right-hand section, where the 
required spectrum of harmonic frequencies is created. In the 

mixer stage (E6), left-hand section, beats are produced 
by mixing the frequency from the output of the sweep fre- 
quency generator with the frequency of the distortion stage. 
The amplitude of the AF part of the beats is amplified in 
an AF amplifier (E7). 



multivibratoru no spoustecf impulsy 2 anody E7 se nastavuje 
pomoci potenciometru R 45 (viz obr. 4), sifka impulsu pomoci 
potendometru R67. 

Pravy system E6 pracuje jako krystalovy oscilator s moznosli 
vnejsi vymeny krystalu v pasmu 1 az 10 MHz. Jeho napeti 
se pomoci kopacitniho delice C34, C31 privadi do katody 
E5, pravy system. Pri vypnutem oscildtoru 10-20 MHz uzi'va 
se primo ke znackovdni, pri zapnutem vytvdrf se v elektronce 
E5 tez slozky odpovidajici soudu a rozdilu frekvenci prive- 
denych napeti. Vznikaji tak slozky o frekvencnim odstupu, 
ktery je urcen frekvenci pouziteho krystalu, na obe strony 
od nastavene frekvence plynuleho znackovaciho oscildtoru 
i od jeho harmonickych. 

Tento zpusob znackovdni je vyhodny, je-li tfeba vytvofit na 
zobrazene frekvencni kflvce dve nebo tfi znacky o zndmem 
frekvencnim odstupu. 

Do katody smesovaciho systemu Ed je mozno pfipojit take 
vnejsi znackovaci signdl. 

Vsechny zpusoby znackovdni je mozno pouzit bud’ jednotlive, 
nebo soucasne v libovolne kombinaci. 

Znackovaci oscildtor je mozno vypnout tahovym vypinacem 
na hfidelce potenciometru R49. Soucasne se zafadi odpor 
R66 k vyrovndni zmeny anodoveho napeti. 



The frequency response of the amplifier is adapted so that 
all frequencies above 1 kc^s are suppressed. 

After the AF amplifier is connected a monostable multivib- 
rator (E8), which is triggered by a voltage derived from E7 
and forms narrow pulses. These pulses are employed for 
marking frequencies on the CR tube screen of the oscillo- 
scope. A suitable magnitude is set with the potentiometer 

R49. The correct response of the multivibrator to the trig- 
gering pulses taken from the anode of E7 is adjusted with 
the potentiometer R45 (see Fig. 4), and the width of the 
pulses with the potentiometer R67. 

The right-hand section of Ed operates as a crystal-controlled 
oscillator with the possibility of exchanging the crystals from 
the outside within the range 1 to 10 Mc/s. With the aid 
of a capacitive divider C34, C31, the voltage produced by 
this oscillator is connected to the cothode of E5, right-hand 
section. When the oscillator is switched off, the frequency 
of 10 to 20 Mc/s is employed directly for producing the 
marks. When the oscillator is switched on, components are 
formed similarly In the tube E5 which correspond to the 
sum of and difference between the frequencies of the 
connected voltages. Thus components are created, the 
frequency interval between which is determined by the 
frequency of the employed crystal, and which are at both 
sides of the selected frequency of the continuous marker 
oscillator and of its harmonic. 
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Nq nf vyslup vobleru je pripojen detektor, ktery slouzi jako 
samostatny dopinek pro mereni vf impedanci podle zpCisobu 
popsaneho v dalsi'ch odstavcich. 

Ze zhaviciho vinuti transforTfrdioru je odvozeno pres fazo- 
vaci clen C45, R40 napeti pro horizontaini zesilovac oscilo- 
skopu. 

Nopdjeni vobleru je provedeno ze stobilizovoneho zdroje. 
Stabilizace anodoveho napeti je provedeno pomoci fizenych 
usmernovacu E9 a ElO. 

Ridici napeti se ziskava na odporu R57, jehoz velikost je 
nastavitelna. K nemu se pficitd stfidavd slozka 50 Hz s vhod- 
nym fdzovym natocenim. Fdzove natoceni se provadi na 
imustku s kondenzatory C52, C53 a odpory R51, R52. Nasta- 
veni anodoveho napeti a stabilizacniho ucinku je provedeno 
hodnotou n'dici'ho napeti (R57) a faze (R51, R52). 
Pnslusenstvi ph'stroje vedle propojovacich kabelu a kabelu 
pro mefenf impedanci tvofi slucovaci koncovka, detekcni 
sonda a symetrizacni koncovka, 

Ve slucovaci koncovce se slucuji napeti z vystupu znacek a 
napeti z mefeneho objektu pro spolecny vstup do oscilosko- 
pu. 

Detekcni sondou je mozno snimat vf signal ze kterehokoliv 
mi'sta mefeneho objektu, tedy i z mista se stejnosmernym 
napetfm do 300 V. 



This method of marking is advantageous if it is necessary 
to produce on the displayed frequency curve either two or 
three marks of known frequency interval. It is possible also 
to connect an external marker signal to the cathode of. 
the mixer section of E6. 

Al! methods of marking can be employed either separately 
or simultaneously in any arbitrary combination. 

The marker oscillator can be switched off with the push-pull 
switch which is ganged with the shaft of the potentiometer 
R49. Simultaneously the resistor R66 is connected to com- 
pensate for the change in the anode voltage. 

To the RF output of the sweep frequency generator Is 
connected a detector which operates as an individual sup- 
plement in RF impedance measurements as described in 
further sections of these Instructions. 

Phase-adjusted voltage for the horizontal amplifier of the 
oscilloscope is derived from the heater winding of the mains 
tiansformer via C45, R40. 

The sweep frequency generator is powered from a stabilized 
source. The anode voltage is stabilized with the aid of 
controlled rectifiers E9 and ElO. 

The control voltage is obtained across the resistor R57, 
the magnitude of which is adjustable. To this voltage is 
added an AC component of 50 c/s which is suitably phase- 
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Symetrizacni koncovka lb Q asym./300Q sym. napojena na 
vystupni kabel vobleru umozhuje pnvedeni napetf z vobleru 
na vstup objektu se symetrickym vstupem. 



adjusted by a bridge formed by the capacitors C52, C53 and 
the resistors R51, R52. The anode voltage is set and the 
stabilizing effect is adjusted by a suitable control voltage 
(R57) and phase shift (R51, R52). 

In addition to connection cables and a cable for impedance 
measurements, the accessories of the instrument are: a 
combining termination, a detector probe and a symmetrizing 
termination. 

In the combining termination are combined the voltage 
from the marker output and the voltage from the measured 
object for simultaneous application to the input of the 
oscilloscope. 

With the detector probe it is possible to pick up an RF 
signal from any point of the measured object, also from 
points carrying DC voltage of up to 300 V. 

The symmetrizing termination of 75 ohms asymmetrical/300 
ohms symmetrical connected to the output cable of the 
sweep frequency generator enables the connection of a 
voltage from this instrument to an object with symmetrical 
input. 



4 
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a - vystup napett pro horizontalni zesilova^ osciloskopu 
b - vystup vf napeti 

c - vystup z detektoru 
d - zdi'rky pro pripojerti krystalu 
e - vstup pro vnej^f znackovaci' napett 
f — vystup znackovacfho napetf 

1 - elektrodynamicka rozmi'tocf jednotka 

2 - rozmitany oscilotor 300 MHz ^ 1,5 MHz ± 5 MHz 

± 15 MHz 

3 - ladeny oscilotor 300-530 MHz 

4 - smesovoc 

5 - plynuly delic 

6 - dolnofrekvencni propust 0-230 MHz 

7 — dekadicky deli^ 

8 — vestoveno detekcni sondo 

9 - znackovaci oscilotor 10-20 MHz 

10 — zkreslovaci stupen 

11 - krystalovy oscilotor 
2 - smesovoc 

13 - nf. zesilovoc 

14 - spousteny generator znockovocich impulsu 

15 - regulace amplitudy znacek 



0 — Output of the voltage for the horizontal amplifier of 

the oscilloscope 

b - RF voltage output 
c — Detector output 

d — Sockets for the connection of a crystal 
e - Input for an external marker voltage 
f - Output of the marker voltage 

1 - Electrodynamic sweep device 

2 - Swept oscillator 300 Mc/s ^ 1.5 Mc/s ^5 Mc/s 

± 15 Mc/s 

3 - Tuned oscillator 300 to 530 Me s 

4 — Mixer 

5 — Continuous divider 

6 - Low-pass filter 0 to 230 Me s 

7 — Decadic divider 

8 — Built-in detector probe 

9 - Marker oscillator 10 to 20 Mc/s 

10 — Distortion stage 

11 — Crystal-controlled oscillator 

12 - Mixer 

13 - AF amplifier 

14 — Triggered generator of morker pulses 

15 - Mark amplitude control 



TECHNICAL DATA 



TECHNICKE UDAJE 

Frekvencm' pasmo: 15-230 MHz bez 

Zdvih rozmitaneho 
kmito^tu: 15 MHz 

Regulace zdvihu: a) ve stupnich 0; 



pfepinani Frequency range: 

, Deviation of the 

swept frequency: 

^ 1,5; ±5; ±15 MHz Control of 

deviation : 

Sweep frequency: 



15 to 230 Mc/s without switching 
± 15 Mc/s 

a) In steps of 0; ± 1.5; ± 5; ± 15 Mc/s 

b) Continuously from zero 

50 c 5 from the mains 



b) plynula od nuly 
Frekvence rozmitani : 50 Hz ze sft$ 
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Zvinenf rozmita- max, ± 1 % 1 MHz zdvihu v rozsahu 
neho napeti: 15-230 MHz 

Linearita rozmitani: zaznam na obrazovce kmitoctove oznac- 

kovany spektrem nasobku 5 MHz ma. 

a) pri zdvihu ± 10 MHz odchylku no 
vzdalenostech znacek mensi nez 2 7o 

b) pri zdvihu ^15 MHz zvetsem' vzda- 
lenosti na okrajich zaznamu max. 

o 10 7o- 

Vvstupni napeti: 50 mV * 2 dB na pripojene zatezi 75 L> 

pfi kmitoctu 100 MHz 

Kmitoctova zavislost non mm ^ 

vystupniho napeti: ± 2 dB v rozsahu 25 - 220 MHz a 

max. -3dB na okrajich kmitoctoveho 

pasma 

Vystupni odpor; 75 asymetricky 

300 symetricky pomoci kabelu se sy- 

metrizacni viozkou 

Pomer stojatych a) dekadicky delic y pojoze 0 dB: 
yin; do 100MHz lepsi nez 1,5 

do 200 MHz lepsi nez 2,0 
b) dekadicky delic v poloze 

-20, -40 a -60 dB: v ceiem kmitoc- 

tovem rozsahu lepsi nez 1.5 

Skresleni: mensi nez 10 7o v rozsahu 30-230 MHz 

Deleni vystupniho 

"^dekadicky; ve stupnich 0, - 20 dB, - 40 dB. - 60 dB 

chyba deleni: *3% z hodnoty nastaveneho utiumu 

V dB 

plynule : 0 — 20 dB 

Nejmensi vystupni 

napeti; mensi nez 5 /rV 
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Undulation of the 
swept voltage: 

Sweep linearity: 



Output voltage: 

Frequency 
dependence of the 
output voltage : 



Max. ± 1 % per 1 Me s sweep in the 
range 15—230 Mc/s 

The display on the CR tube screen, fre- 
quency marked by a spectrum of 5Mos 

multiples has: 

a) an inaccuracy of less than 2 /o of 
the spacing between the marks at 
a deviation of ^ 10 Mc^s, 

b) a spacing increase of 10% near the 
edges of the display at a deviation 

of ± 15 Mc/s. 

50 mV ^ 2 dB across the connected load 
of 75 ohms at a frequency of 100 Mc/s 



Output impedance: 



Distortion : 



±2dB within the range 25Mc/s - 
220 Mc/s and max. -3 dB near the 
edges of the frequency band 

75 ohms asymmetrical 

300 ohms symmetrical with the cable 

with symmetrizing termination employed 

a) the decadic divider in position 0 dB. 
up to 100 Mc/s better than 1,5 

up to 200 Mc/s better than 2,0 

b) the decadic divider in position 
-20, -40 and -60 dB; in the whole 
frequency range better than 1,5 

Less than 10 7o within the range 30 to 
230 Mc/s 



Output voltage 
control : 

Decadic; In steps of 0, -20 dB, -40 dB, -60 dB 

Dividing error: ± 3% the value of the set attenu- 

ation in dB 



Znackovani : 

vnitfni: 1) promenny oscilator 10-20 MHz, 

^ 0.5 7o 

2) krystalovy oscilator s moznosti vnejsi 
vymeny krystalu v rozsahu 1—10 MHz 

'/nejsi.' pripojenym signalem 

Jednotlive zpusoby znackovdnl se mohou vzdjemne kombi- 
novat. Plynuld regulace amplitudy a sirky znacek. Signdly 
znacek vedeny mimo mereny objekt. 

Moznost mereni impedance pripojene na vystup snimdnim 
obrazce stojatych vin pomoci vestavene detekcnf diody. 

Osazent pnstroje: 5 X ECC85, 6F32, 6B32, 2 X 21TE31 

2 X 4NN41 

Napdjeni; 220 V, 120 V ^ 10 50 Hz 

Jisteni: sit'ovd pojistka 0.4 A - 220 V 

0.6 A - 120 V 
anodovd pojistka 0.08 A 

Ph'kon: asi 50 VA 

Vdha: 11,5 kg 

Rozmery: 320X265X225 mm 



Prfsiusenstvi ; 



slucovaci koncovka, detekcni sonda. sy- 
metrizacni clen, kabel znackovace, kabel 



75 Q, sit'ovd snura, sdcek s ndhradnimi 



pojistkami, ndvod k obsluze 



Zvidstni dopfnky: Kabel 75 Q pro mefeni PSV BP 4190 

Krystaly pro znackovdni: 

1 MHz BP 4191 

5.5 MHz BP 4192 

6.5 MHz BP 4193 



Continuously: 0 to -20 dB 

Minimum output 

voltage: Less than 5 /uV 

Marking : 

Internal: 1) Variable oscillator 10 to 20 Me s, 

- 0.5 % 

2) Crystal-controlled oscillator with pos- 
sibility of exchanging the crystals 
from outside within the range 1 to 
10 Mc/'s 

External: By the application of a signal 

The individual methods of marking can be mutually 
combined. Continuous control of the amplitude and duration 
of the marks. The marker signals are not fed through the 
measured object. 

Provision for the meosurement of impedances connected to 
the output by the display of the standing wave Image with 
the aid of the built-in detector diode. 



Tube complement 
of the instrument: 

Powering : 

Protection : 



Power 

consumption : 



5 X ECC85. 6F32. 6B32, 2 X 21TE31. 
2 X 4NN41 

220 V or 120 V * 10 %, 50 c/s 

Mains fuse 0.4 A for 220 V, or 

0.6 A for 120 V 
Anode fuse 0.08 A 



Dimensions 



50 VA approx. 

11.5 kg 

320 X 265 X 225 mm 



13 




PftIPOJENI SltOVCHO NAP6TI 




Obr. 3 - Fig. 3 



Accessories : 



Special 

supplements: 



Combining termination, detector probe, 
symmetrizing termination, marker cable, 
75 ohms cable, mains cord, bag with 
spare fuse cartridges, instructions for 
use. 



75 ohms cable for SWR measurements 

BP 4190 

Marker crystals: 

1 Mc/s BP 4191 

5.5Mc/s BP 4192 

6.5 Mc/s BP 4193 



CONNECTION TO THE MAINS 



Pfed pripojenim ph'stroje k sitovemu napeti se presvedcime, 
zda je pfistroj prepojen na spravne sit'ove napeti. Pfepojeni 



se provadi kotouckem volice napeti no zadni strane pristroje 
(obr. 4). Je-ti treba pfistroj pfepojit na jine napeti, vysroubu- 



Before connecting the generator to the mains, it is necessary 
to make sure that it is adjusted to the correct mains voltage. 
Changing over, if necessary, is carried out with the disc of 
the mains voltage selector which is on the back of the 
generator (Fig. 4). If another mains voltage has to be set, 
then the screw in the centre of the disc of the mains voltage 
selector has to be unscrewed, the disc pulled out and turned 
until the number indicating the correct mains voltage 
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jeme sroub uprostred volice napeti, kotouc vytahneme a za- 
suneme tak, aby cislo, udavajici spravne si't'ove napeti, bylo 
pod trojuhelnikovou znackou. Sroub potom opet zasroubu- 
jeme, a tfm kotoucek zajistime. Je-li volic napeti' v poloze, 
nakreslene na obr. 3, je pristroj pfepojen na 220 V. Pfi 



zmene sit’oveho napeti je treba 



rovnez vymenit sit’ovou 



pojistku. Hodnoty pojistek pro sit’ova napeti 220 V a 120 V 



jsou uvedeny v odstavci „TECHNICKE UDAJE". Spojeni kos- 
try pnstroje s ochrannym vodicem je provedeno tretim vodi* 



cem V sit'ove snure. 



OBSLUHA Pf^lSTROiE 

Pristroj se zapina knoflikem O (viz obr. 1) a zapojeni indi- 
kuje doutnavka P. Na prove strane panelu jsou oviddaci 
prvky vf cdsti, Knoflik N reguluje plynule vystupni napeti. 
Dekadicke oviadani vystupni'ho napeti se provadf knofli- 
kem I. Vystup vf napeti je z konektoru K. Knoflikem M se 

provddi nastaveni frekvence (stfedni stupnice) vf signalu. 
Konektor J je vystup vestaveneho detektoru pro mefeni 
pfizpusobenf Impedanci. 



appears below the triangular mark. Then the disc is pushed 
home again and the screw tightened, thus securing the disc. 
If the voltage selector is in the position indicated in Fig. 3, 
then the generator is adjusted to 220 V. When altering the 
mains voltage, it is necessary also to exchange the mains 
fuse cartridge. The correct fuse cartridge values for mains 
voltages of 220 V and 120 V are given in the section 
“TECHNICAL DATA”. 

The framework of the generator is connected to earth via 
the third (protective) conductor of the mains cord. 



OPERATION 

The instrument is switched on with the control 0 (see Fig. 1); 
powering is indicated by the glow-lamp P. At the right-hand 
side of the panel are the controls of the RF section. The 
control N provides continuous control of the output voltage. 
Decadic control of the output voltage is carried out with the 
control 1. The RF output voltage is obtained from the con- 
nector K. Frequency selection (centre of the scale) of the RF 
signal is carried out with the control M. The connector J is 
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Na leve strane jsou prvky k oviadani znackovani a regulace 
zdvihu. Plynula regulace zdvihu se provddi knofltkem B a 
zmena ve stupnich knoflikem C. 

Knoflikem A se reguluje amplituda znacek. Pri vytazeni 
knofliku A se zapne vnitrni plynule laditelny znackovaci 

oscilator, zatlacenim se vypne. 

Nastaveni kmitoctu znackovaci'ho oscilatoru se provadi knof- 
likem G. Zdirky D slouzi pro pripojeni krystalu. 

Z konektoru E odebira se napeti znacek do slucovaci kon- 
covky. Konektor F slouzi pro pripojeni ciziho znackovaci'ho 
zdroje. Ze zdirek L se odebira sinusove napeti pro horizon- 
tdlni zesilovac osciloskopu (zdkiadna). 

Pod kryci zatkou H je vyvedena hndelka potehciometru 

pro nastaveni vhodne fdze tohoto napeti. 

V druhe poloze knofit'ku O je zapnuto klicovani rozmi'taneho 
^oscilatoru a vytvori se nulovd linka na zobrazovane krivce, 
ve treti poloze je kh'covdni vypnuto. 

Na zadni strane pnstroje (viz obr. 4) je vyveden potencio- 
metr R9 pro nastaveni faze klicovaciho napeti. 



the output of the built-in detector for the measurement of 
impedance matching. 

At the left-hand side are the controls for mark selection and 
sweep adjustment. The sweep can be controlled continuously 
(with the control B) and in steps (with the control C). The 
amplitude of the marks is adjustable with the control A. 
By pulling out this control, the internal continuously tunable 
marker oscillator is switched on, whereas it is switched off 
by pushing the control in. 

The frequency of the marker oscillator can be set with the 
control G. 

The sockets D serve for the connection of a crystal. 

From the connector E the marker voltage is fed to the 
combining termination. 

The connector F is used when an external marker source 
has to be employed. From the sockets L is taken a sinusoidal 
voltage for the horizontal amplifier of the oscilloscope (time 
base). The shaft of the potentiometer for setting a suitable 
phase of this voltage is under the panel hole plug H. 

In the second position of the mains switch O, keying of the 
swept oscillator is switched on and a zero line is produced 
on the displayed curve: in the third position keying is 
switched off. On the back of the generator (see Fig. 4) is 
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R67 




Obr. 4 - Fig. 4 



R9 ~ potenciometr pro nastovenf faze klicovacfho napeti 
R45 - potenciometr nastoveni spravne cinnosti multivibra- 

toru 

R67 - potenciometr nastoveni sifky znacek 



PRIKLADY POU2ITI 



Vobleru BM419 je mozno pouzit k mefeni ve frekvencnim 
pasmu 15-230 MHz s rozmitanim frekvence od 0 do ± 15 
MHz. Kterykoliv kmitocet v tomto pasmu je mozno presne 




fitted a potentiometer R9 for setting the phase of the keying 
voltage. 



R 9 _ Potentiometer for setting the phase of the keying 

voltage 

R45 - Potentiometer for setting the correct operation of 

the multivibrator 

R 67 _ Potentiometer for setting the width of the marks 



EXAMPLES OF APPLICATION 

The BM419 sweep frequency generator can be applied for 
measurements within the frequency range 15 to 230 Mc/s 
with a frequency sweep from 0 to ^ 15Mc/s. Any frequency 
within this range can be marked precisely. 
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pn'stroje BM419 i jako generatoru s nemodulovanym signa- 
lem pro to mereni, kde neni no zavadu jeho parazitnf frek- 
vencni modulace, ktera cinf max. 15 kHz. 

Voblerem BM 419 je mozno take kontrolovat citlivost televiz- 
m'ch priji'macu, jelikoz je vybaven plynulou a dekadickou 
regulaci vystupniho napeti a minimalni vystupni napeti je 
mensi nez 5 ^V. Cennym dopinenim pn'stroje je moznost 
pouztt jej k mefeni prizpusobeni vf vedenf pripojenych k je- 
ho vystupu. Takto je mozno merit i hodnoty vf impedanci jako 
vstupni a vystupni impedance pn'stroju, anten, atd. 

Mefeni prizpusobeni je mozno provddet na 75 D pri'mo nebo 
na 300 pomoci symetrizacniho clenu. 



1. Nastavovani s pouziti'm detekcni sondy. 

Snimani pomoci detekcni sondy pouzijeme tehdy, nem6-ll 
mefeny objekt vlastni detektor. 



When the keying and s\A/eep are switched off, the BM419 
generator can be used also as a source of unmodulated 
signals for such measurements where its spurious frequency 
modulation, which is maximum 15 kc/s, is not a deterrent. 
It is possible also to test with the BM 419 sweep frequency 
generator the sensitivity of TV receivers, as the generator 
is provided with continuous and decadic control of the 
output voltage, and the minimum output voltage is less 
than With the aid of suitable accessories the TESLA 

BM 419 sweep frequency generator can be applied also for 
the measurement of the matching of RF lines connected 
to its output. Thus it is possible to measure also such RF 
impedance values as the input end output impedance of 
instruments, aerials, etc. 

Matching measurements can be carried out at 75 ohms 
directly or at 300 ohms with the oid of the symmetrizing 
termination. 



1. Adjustments using the detector probe 

Operation using the detector probe is applied when the 
measured object itself has no detector stage. 
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A 







Obr. 

A — vobler BM 419 
B - mereny objekt 
C - osciloskop BM 370 
D - Detekcni sonda 1AK052 11 
E - Slucovaci koncovka 1AK052 14 

Mereni provadime tak, ze mereny objekt pfipojujeme no 
vystup vobleru BM 419 pomoci kabelu 75 nebo kabelu 
se symetrizacnim clenem 75/300 Q, podle charakteru vstup- 
niho odporu mefeneho objektu. 

Koncovka sedmdesatipetiohmoveho kabelu je upravena tak, 
aby umoznovala snadne privedeni napeti z vobleru do ruz- 




- Fig. 5 

A - Sweep frequency generator BM 419 
B - Measured object 
C — Oscilloscope BM 370 
D - Detector probe 1AK052 11 
E “ Combining termination 1AK 052 14 



The meosurement is carried out by connecting the measured 
object to the output of the BM 419 sweep frequency gener- 
ator, using the 75 ohms cable or the cable with symmetrizing 
termination of 75/300 ohms, according to the character 
of the input impedance of the measured object. 

The termination of the 75 ohms cable is designed so as to 
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nych mist mereneho objektu. Nozovy zemnici dotek, vyvede- 
ny rovnobezne s kolikem koncovky, umoznuje pnvedeni no- 
peti s pomerne malym odrazem i pri nejvyssich kmitoctech. 
Vlastni pomer stojatych vln kabelu s koncovkou zatizenou 
sedmdesdtipetiohmovym bezindukcnim odporem je mensi 
nez 1,2 do 230 MHz. Zemnicf vyvod je mimoto vyveden 
i ohebnym kablikem s banankem. 

Zdifky pro horizontdini zesilovac no vobleru propojime no 
vystupni zdi'rky horizontalniho zesilovoce oscilografu. Vystup 
znacek pripojime pomoci slucovaci koncovky no vertikalm' 
zesilovac oscilografu BM 370. Detekcni sondu, kterou snimd- 
me mefeny prubeh v jednotlivych bodech mereneho objektu, 
pfipojime do zdifek slucovaci koncovky. 

Vstupnf vf napeti do mereneho objektu a amplitudu znacek 
nastavime podle potreby. 



enable easy application of the voltage produced by the 
sweep frequency generator to various parts of the measured 
object. The earthing blade contact mounted parallel to the 
pin of the termination, enables the connection of a voltage 
at a relatively small reflection even at the highest frequenc- 
ies. The inherent standing wave ratio of the cable with 
termination loaded with a 75 ohms non-inductive resistor is 
less than 1.2 up to 230 Mc/s. In addition, the earthing con- 
ductor is provided with a flexible cable fitted with a banana 
plug. The sockets for the horizontal amplifier of the sweep 
frequency generator are connected to the output sockets of 
the horizontal amplifier of the oscilloscope. The marker 
output is connected to the vertical amplifier of the oscil- 
loscope BM 370 with the aid of the combining termination. 
The detector probe with which the measured phenomenon 
IS picked up at individual points of the meosured object, 
is connected to the sockets of the combining termination. 
The RF input voltage to the measured object and the 
amplitude of the marks are set as required. 



4 
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2. Nastavovani s pouziti'm vnitrni' detekce. 



A 




Obr. 

A - vobler BM 419 
B - mefeny objekt 
C - osciloskop BM 370 
D — slucovaci koncovka 1AK052 14 



Obsahuje-li mefeny objekt vnitfni detekcl, kterou je pfiva- 
deny vf signal z vobleru usmernen, pfipoji se vystup z mefe- 
neho objektu do slucovaci koncovky pfimo nebo pres kapa- 
citu, odebira-li se napeti z bodu, ktery ma stejnosmerne 
napetf, Kondenzator musi mit dostatecnou kapadtu, aby ne- 



skresloval tvar snimane kfivky. 




A — Sweep frequency generator BM 419 
B — Measured object 
C - Oscilloscope BM 370 
D “ Combining termination 1AK052 14 

If the measured object has an internal detector, which rectif- 
ies the RF signal taken from the sweep frequency generator, 
then the output of the measured object is connected to the 
combining termination either directly or via a capacitor if 

the voltage is obtained from a point which carries a DC 
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Ostatni zapojeni pfistroju je stejne jako v pfedchozi'm pn- 
pade. 

3. Mereni zesileni. 

Cejchovani vystupnich delicu v dB muzeme vyhodne pouzit 
ke zjisteni zesileni mefeneho objektu. Nastavime stejnou 
velikost obrdzku pri pripojene detekcni sonde pfimo no vy- 
stup vobleru (delice jsou v poloze 50 mV vystupniho nopeti) 
a pri sonde pripojene no objekt, Poloho delicu v dB pro 
stejnou velikost obrazku uddvo zesileni objektu, 

Pomer zesileni v ruznych bodech zobrozovone krivky muze- 
me obdobne stonovit velmi jednoduchym zpusobem. 

Pfi poloze plynuleho delice napf. no 0 dB zjistime si vysku 
bodu B (viz obr. 7). Pak snizime vystupnt nopeti delicem, 
oz vysko bodu A odpovidd puvodni vysce bodu B. Nostoveno 
hodnoto delice v dB odpovidd rozdilu zesileni obou bodu. 
Timto zpusobem muzeme take merit nebo nostovovot sirku 
posmo pro pokles, nopr. 3 dB. 

Ke zjisteni kmitoctu pro pokles 3 dB pouzijeme znockovociho 
oscildtoru. 



voltage. The capacitor must be of sufficient magnitude so 
as not to distort the shape of the displayed curve. 

The remaining instruments which are connected are the 
same as in the preceding example. 

3. Amplification measurement 

The output dividers calibrated in terms of dB can be applied 
to advantage for ascertaining the amplification of the 
measured object. The size of the image set on the CR 
tube screen has to be the same as when the detector probe 
is connected directly to the output of the sweep frequency 
generator (the dividers are set to 50 mV output voltage), 
as when it is connected to the object. The setting of the 
dividers in dB for the some size of the image gives the 
amplification of the object. 

The amplification ratio at various points of the displayed 
curve can be ascertained similarly in a very simple manner. 
With the continuous divider set, for example, to the position 

OdB, the height of the point B (see Fig. 7) is ascertained. 

Then the output voltage is reduced with the divider until the 

height of point A corresponds to the original height of 

point B. The set value in dB of the divider corresponds to 



S 
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Obr. 7 - Fig. 7 

4. Kontrola prizpusobeni impedance pripojene na vystup. 
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A - vobler BM 419 
B - osciloskop BM 370 
Zx — merena impedance 



Obr. 8 - Fig. 8 



the difference between the amplification of the two points. 
In this way also the bandwidth can be measured or adjusted 



for a drop of e.g. 3 dB. 



To find the frequency at which a drop of 3dB takes place, 



marks can be applied to the displayed curve. 



4. Checking of the matching of an impedance connected to 
the output 




A - Sweep frequency ge- 
nerator BM 419 

B “ Oscilloscope BM 370 

Zx - Measured impedance 
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Timto zpusobem je mozno merit impedance nesymetricke 
nebo symetricke, ktere jsou urceny k pfipojeni no 75 
koaxiaint kabel nebo 300 linkove vedeni, tedy napf. vstup- 
ni impedance pfljimacu, anten. Merena impedance se za- 
poji na konec pomocneho koaxidinfho kabelu BP 4190, podle 
sve povahy bud' primo, nebo pres symetrizacni koncovku 
75 0/300 0. Vystup z vnitfm'ho detektoru se pripoji na vstup 
osciloskopu. Propoji se take zdirky pro zdkiadnu osciloskopu. 
Pri celkovem zdvihu 30 MHz dostaneme na obrazovce oscilo- 
skopu obrazek podobny obr. 9. 




Obr. 9 - Fig 9 



With this setup it is possible to measure asymmetrical or 
symmetrical Impedances which are intended for operation in 
connection with either a 75 ohms coaxial cable or a 300 
ohms line, i.e. for example, the input impedance of receiv- 
ers, aerials, etc. The measured impedance is connected to 
the end of the supplied auxiliary coaxial cable, type BP 4190, 
according to its character, either directly or via the sym- 
metrizing termination 75 ohms/300 ohms. The output of the 
internal detector is connected to the oscilloscope input. 
Also the sockets for the oscilloscope time base are con- 
nected. 

At an overall deviation of 30 Mc/s, an image similar to that 
in Fig. 9 is obtained on the CR tube screen of the oscil- 
loscope. 

The reflection coefficient of the measured impedance Zx 
is ascertained as follows: The amplitude Od of the unloaded 
coaxial cable (the measured impedance is disconnected) is 
ascertained and then the amplitude ai is measured with the 
impedance Zx connected (see Fig, 9). The reflection coef- 
ficient is: 



ai 
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Koeficient odrazu merene impedance Zx zjistime takto: Pfl 
koax. kabelu naprazdno (mefena impedance odpojena) 
zjistfme amplitudu ao, pri pripojeni impedance Zx amplitu- 
du ai (viz obr. 9). Koeficient odrazu pak je: 



I pi -- - 



Uhel koeficientu odrazu je: 



277 



Af. 



Frekvence odpovidajicf bodum A, Ai a B je mozno zjistit 
pomoci znackovaciho oscildtoru. Zjistime-li uhel odrazu 
V rozsahu 0 az n, md zakoncovaci impedance kapacitni sloz- 
ku, je-li V rozsahu z az 2k md slozku induktivni. 

Kdyby se uzilo koax. kabelu zkratovaneho, bude pfi vy- 
hodnoceni uhlu odpovidat induktivni slozce uhel 0 az a 
kapacitni k ai 2k. 

Obvykie vyhodnocujeme pomer stojatych vin zakoncovaci im- 
pedance. Ten je ddn vztahem; 

k - ^ +/P/ 

1 — / p/ 

a pfevedeme-li jej na zjIMene amplitudy, pak 

I. ^0 "F ^1 



cili rovnd se souctu obou amplitud podelenych jejich rozdi* 



The angle of reflection is: 



2tt 



Af, 

'^fl 



The frequency corresponding to the points A, Ai and B 
can be ascertained with the aid of the marker oscillator. 
If the angle of reflection is found to be within the range 
0 to K, then the termination impedance has a capacitive 
component; if it is within the range k to 2k, then the 
termination has an inductive component. 

If a short-circuited coaxial cable is used, then an angle 
between 0 and k indicates an inductive component and an 
angle between k and 2;r indicates a capacitive component. 
Usually the standing wave ratio is evaluated for the termin- 
ation impedance which is given by the relation: 



ks - 



1 + Ip! 



/ n/ 



If this relation is opplied for the amplitudes previously as- 
certained, then the SWR is given as 

L -f aj 



which means that it is equal to the sum of the two amplitud- 
es divided by the difference between them. 

If a more accurate measurement has to be carried out, then 
ii is necessary to recalibrate the detector diode so as to 
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lem. Chceme-li mefeni upfesnit, je nutno provest precejcho- 
vani detekcnf diody, abychom vyloucili chybu vzniklou neli- 
nearnf charakteristikou diody pfi mereni tak molych napeti, 
jaka jsou no vystupu vobleru. 

Jedna se o prevod amplitud oo, Oi no prfslusne hodnoty 
napeti. To muzeme provest pomoci cejchovaneho piynuleho 
delice podobnym zpusobem, jak je uvedeno v odstavci pro 
merenf poklesu krivek. 



PrI promerovani frekvencne zavisle impedance (pfijimac, an- 



tena apod.) 



ukaze se na obrazovce pri prelad'ovdni kmitoctu 



prubeh podle obr. 10. 




Obr. 10- Fig. 10 

Take je mozno provddet touto metodou zjist'ovdni elektricke 
delky vedeni (obr. 9). Zkousene vedeni se pnmo napoji na 
vystup vobleru. 
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eliminate errors caused by the non-linear part of the diode 
characteristics during the measurement of such low volt- 
ages as are at the output of the sweep frequency generator. 
The amplitudes ao, ai have to be altered to the appropriate 
voltage values. This can be carried out with the aid of the 
calibrated continuous divider in a similar manner as de- 
scribed in section 3 for the measurement of the response 
curve drops. 

When a frequency-dependent impedance (a receiver, an 
aerial, etc.) is being measured, then the frequency change 
results in an image on the CR tube screen as shown in 
Fig. 10. 



By this method it is possible also to ascertain the electrical 
length of a line (Fig. 9). The measured line is connected 
directly to the output of the sweep frequency generator. 




n . 150 



(Mc's; m) 



where n is the number of cycles, 

f is the deviation in Mc/s. 




The shortening factor of the line is ascertained from the 
ratio between the electrical length and the actual length 
of the cable. 







n . 150 

A f ■ 



(MHz, m) 




n - pocet vin, 
f — zdvih MHz. 



Zkracovaci cinitel vedeni se zjisti z pomeru elektricke delky 
kabelu a skutecne delky kabelu. 



zkracovaci cinitel 



/ skutecna 
f elektricka 




kde £ je dielektricka konstanta izolacni hmoty v kabelu. 



Podle toho pro 6 celych vln pri zdvihu 30 MHz na obr. 9 je 
elektricka delka kabelu 30 m. Pri beznem zkracovacim cini- 
teli asi 0,65 odpovida to skutecne deice kabelu 19,5 m. 



Priklady pouziti znackovaci casti. 

Znackovani je mozno pouzi't v celem frekvencnt'm pasmu 
vobleru, tj. od 15 do 230 MHz. Znackovaci cast je konstruo* 
vana tak, ze umoznuje 3 zpusoby znackovani a libovolnou 
kombinaci techto zpusobu. 

a) V ph'stroji je vestaven znackovaci oscilator o frekven6nim 
rozsahu 10 az 20 MHz. Signal z neho se privadi na siroko- 
pasmovy zesilovaci stupen, upraveny tak, aby na jeho vy- 
stupu byly vyrovnane vyssi harmonicke kmitocty, coz umoz- 



/ actual ! 

Shortening factor ^ 

where £ is the dielectric constant of the insulating rnaterial 

used in the cable. 

Consequently, for 6 whole cycles at a deviation of 30 Mc/s 
(Fig. 9), the electrical length of the cable is 30 m. With a 
usual shortening factor of approximately 0.65, this means an 
actual cable length of 19.5 m. 

Examples of marker application 

Marking can be applied within the whole frequency range 
of the sweep frequency generator, i.e. from 15 to 230 Mc/s. 
The marker section is designed so thot it enables 3 methods 
of marking and the arbitrary combination of these methods, 
a) A marker oscillotor with a frequency range of 10 to 
20 Mc/s is built into the instrument. The signal from this 
oscillator is applied to the wideband amplifier stage 
which is designed so that higher harmonic frequencies 
are compensated at its output; this enables the applic- 
ation of marks up to 230 Mc/s. 

The internal marker oscillator is switched on by pulling 
out the mark amplitude control A, 
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nuje znackovam' do 230 MHz. Zapfnani' vnitfniho znackova- 
ciho oscilatoru se provadt vytazeni'm knofliku regulatory 
omplitudy znocek. 

b) Dole je pn'stroj opatfen krystolovym oscilatorem. Krystaly 
se zasunou do zdirek no ponelu. V krystolovem oscilotoru 
Ize uztt krystaly od 1 do 10 MHz. 

c) Treti moznost je znackovanf pomoci ciziho generdtoru. 
Potrebne napeti osi 300 mV se privede do zviastntho konek- 
toru no panelu. Kmitocet znackovoneho mista zobrazovane 
chorakteristiky odpovi'dd opet nostavenemu kmitoctu znacko- 
vaciho generdtoru, 



Signal znacek je veden mimo mereny objekt, ctmz je vylou- 
ceno jeho pfetizeni timto signdlem. Znacky jsou pfivedeny 
do vstupu vertikdlniho zesilovace oscMoskopu kabelem po- 
moci slucovacf koncovky, do ni'z se pripoji signdl znacek 
pnslusneho vystupu na vobleru a detekovany signdl z mere- 
neho objektu. 



Vhodnd velikost znacky se nastavi reguldtorem omplitudy 
znacek. Pro informaci je uvedeno nekolik pfikladu znacko- 



vdni. 
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b) The generator is provided further with a crystal-controlled 
oscillator. The crystal is inserted into the appropriate 
sockets on the panel. Crystals from 1 to 10 Me s can 
be used in this crystal-controlled oscillator. 

c) The third method of marking is with the aid of an 
external generator. The required voltage of approximately 
300 mV is connected to a special connector on the panel. 
The frequency of the marked point on the displayed 
response curve then corresponds to the adjusted fre- 
quency of the marker generator. 

The marker signal does not pass through the measured 
object, thus overloading of it by the applied signal is pre- 
vented. The marks are fed to the input of the vertical 
amplifier of the oscilloscope over the cable provided with 
the combining termination, to which are connected the 
marker signal of the appropriate output of the sweep fre- 
quency generator and the detected signal from the measur- 
ed object. 

A suitable height of the marks is adjusted with the mark 
amplitude control. 

For information purposes, some examples of marking are 
described below. 



s. 




Samostatne pouziti vnitrm'ho znackovaciho oscilatoru. 



Vytazenim knofliku regulace amplitudy znacek zapneme 
vnitrni znackovaci oscildtor a zmenou jeho frekvence nasta- 
vime znacku do toho mtsta merene charakterlstiky, kde zo- 
ddme presne zjisteni frekvence. Stupnice je provedena tak, 
cby usnadnovala odecitdni frekvence. Je opatfena slupnici 
zdkladnf 10 az 20 MHz, pak stupnicemi 20 az 40 MHz, 40 
az 80 MHz, 60 az 120 MHz a 120 az 240 MHz. Odeci'tdni 
se provadi limto zpusobem: 

Provadime-li vf mefeni v pasmu 10 az 20 MHz, odeci'tame 
znackovaci kmitocet na stupnici zakladni (10 az 20 MHz). 
Pri vf mereni v pdsmu 20 az 40 MHz odeci'tdme znacky na 
stupnici 20 az 40 MHz atd. 

Pro snadnou orienlaci je stupnice vobleru rozdelena na ba- 
revne oznacend pdsma a souhlasnymi barvami jsou ozna- 
ceny jednotlive stupnice znackovaciho oscilatoru, pfislusejici 
temto pasmum. Kazda tato stupnice v celem rozsahu je 
vztazena k urcite harmonicke zakladniho oscilatoru. Mimo 
tyto znacky je ovsem mozno pouzit i znacky jinych harmo- 
nickych, pouziti je vsak mdlo vyhodne, ponevadz frekvenci 
je nutno urcit ze zdkladni stupnice 10 az 20 MHz nasobenim. 
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Independent application of the internal marker oscillator 

By pulling out the mark amplitude control, the internal marker 
oscillator is set in operation and by altering its frequency, 

a mark is set to such a point of the measured response 

* 

curve at which the accurate ascertainment of the fre- 
quency is required. The scale is designed so that it simpli- 
fies the reading of this frequency. It consists of a basic 
scale of 10 to 20 Mc/s and of further scales of 20 to 40 
40 Mc/s, 40 to 80 Mc^s, 60 to 120 Mc/s and 120 to 240 Mc/s. 
The method of reading is os follows: 

If RF measurements are being carried out within the range 
10 to 20 Mc/s, then the marker frequency is read on the 
bosic scale (10 to 20 Mc/s). In RF measurements within 
the range 20 to 40 Mc's, the marks are read on the scale 
20 to 40 Mc/s, etc. For operator convenience, the scale 
of the sweep frequency generator is divided into bands 
marked with different colours and the individual scales of 
the marker oscillator corresponding to these bands are 

marked with the same colours. Each scale within the whole 
range applies to a certain harmonic of the basic oscillator. 
As well as these marks it is possible, of course, to use also 
other harmonics, the application, however, is not very 
advantageous as the frequency has to be determined as a 
multiple of the basic scale (10 to 20 Mc/s) reading. 
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Pouziti vnitrniho znacicovaciho oscildtoru a krystalu. 



Application of the internal marker oscillator and crystals 




Vytazenfm knofliku regulace amplitudy znacek zapneme 
vnitfni znackovacf oscilator a knoflikem (adeni nastavime 
znacku A do zadaneho mista no merene charakteristice. 
Zasunuttm krystalu do zdirek uvedeme v cinnost krystalovy 
oscildtor. Na charakteristice se nam objevi znacky B. Frek- 
vencni odstup znacek B od znacky A je dan frekvenci krys- 
talu. Pfelad’ovdnim znackovaciho oscildtoru se presouvd celd 
skupina znacek (A i B) po charakteristice. 

Toto kombinace znacek ndm umozhuje rychle a presne ode- 



By pulling out the mark amplitude control, the internal 
marker oscillator is switched on; with the tuning control, 
the mark A is set to the required point on the measured 
response curve. When the crystal-controlled oscillator has 
been set in operation by inserting the crystal into the 
appropriate sockets, the mark B appears on the displayed 
curve. The frequency interval between the marks B and A is 
given by the frequency of the crystal. By tuning the marker 
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cteni sirky pasma mereneho obvodu, nastaveni odiad'ovocu 
apod. 




Obr. 12 . Fig. 12 



Pouziti vnitrniho znackovaciho oscifatoru, krystalu a cizi'ch 
znacek 

Znackovani uvedeme do provozu jako v predeslem prtpade 
a do konektoru pro cizi znacky pfivedeme ze signalni'ho 
generdtoru napeti asi 300 mV. No chorokteristice se objevi 
dalsf dvojice znacek C, jejichz frekvencni odstup od znacky 
A odpovida frekvenci signainfho generdtoru. 



oscillator, the whole group of marks (A and B) moves along 
the displayed curve. 

This combination of marks enables the speedy and accurate 
reading of the bandwidth of the measured circuit, adjust- 
ment of wavetraps, etc. 



Application of the internal marker oscillator, crystals and 
external marks 



The marking is set in operation as in the preceding example 
and to the connector for external morks is applied a voltage 
of approximately 300 mV derived from a signal generator. 
On the displayed curve appears a further pair of marks C, 
the frequency intervol between which and the mark A 
corresponds to the frequency of the signal generator. 



Marking of frequencies lower than 10 Mc/s 

For the marking of frequencies lower than 10 Mc/s, either 
crystals are used or signals from an external signal gene- 
rator. In this method of marking, the internal marker 
oscillator is switched off by depressing the mark amplitude 
control. 

A suitable height of the marks is set on the displayed 
curve with the mark amplitude control. 
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Znackovdnt frekvenci nizsich nez 10 MHz. 



Ke znackovanf frekvenci pod 10 MHz muzeme uzi't bud' 
krystalu, nebo signdlu z ciziho signdlniho generotoru. Pri 
tomto zpusobu znackovani vypneme vnitfni znackovaci osci- 
lotor zatlacenim knofliku regulace amplitudy znocek. 
Vhodnou velikost znocek no snimoci chorokteristice nosto- 
vime regulotorem amplitudy znocek. 



Kontrola frekvencni pfesnosti stupnice znackovaciho oscila- 
toru a vobleru. 

Kontrolu Ize provest srovndnim bud' s krystoly, nebo s clzim 
vlnomerem. 

Pnklod kontroly frekvencni stupnice pomoci krystalu: Vnitfni' 
znockovoci oscilotor zopneme vytozenim knofliku regulotoru 
amplitudy znocek a do zdifek pro krystoly zosuneme nopf. 
krystol 6,5 MHz, Vystup znocek se propoji no vstup oscilo- 
grofu. Pfi plynulem prolod'ovoni oscilotorem dostoneme no 
konektoru vystupu znocek nizkofrekvencni zozneje no 13 MHz 
Q 19,5 MHz. 

Pfi pouziti krystalu 1 MHz jsou no vystupu zozneje no vsech 
nosobcich jednoho MHz. 
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Checking the frequency accuracy of the scales of the marker 
oscillator and of the sweep frequency generator 

This check con be carried out by comparison either with 
crystals or with on external wavemeter. 

Example of the checking of the frequency scales with the 
aid of crystals: The internal marker oscillator is switched 
on by pulling out the mark amplitude control. Into the 
sockets for crystals is inserted a suitable crystal, for example 
one of 6.5 Mc/s. The marker output is connected to the 
input of the oscilloscope. When the oscillator is tuned 
continuously, from the marker output connector beat fre- 
quencies are obtained at 13 Mc/s and 19.5 Mc/s. 

When a 1 Mc^s crystal is used, beat frequencies are 
obtained at the output at all the multiples of 1 Mc/s. 

The scale of the sweep frequency generator can be checked 
in the following manner: 

The frequency deviation is set to approximately ± 0.5 Mc/s: 
the continuous and decadic dividers are set to the maximum 
output voltage. The output of the sweep frequency generator 
is terminated by a resistance of 75 ohms. If the output is 
not terminated, then the amplitude of the output voltage 
is distorted due to mismatching. The output from the built-in 
detector probe is connected simultaneously with the marker 
output to the oscilloscope input. 



Pri vymene elektronky E2 nebo E4 je nutno provest kontrolu 
kmitoctove stupnice a jeji pfipadne dostaveni kapacitou 
C7. Predbezne dostaveni provest pri naladeni stupnice na 
nulu (moznost chyby zpusobene strhavanfm oscilatoru), pres- 
ne dostaveni provest pri kontrole prubehu stupnice podle 
odstavce o- kontrole kmitoctove stupnice znackovaciho osci- 
latoru a vobleru. 
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the mains voltage, then it will be necessary to increase the 
DC component of the control voltage. A small alteration 
is carried out with the potentiometer R57, causing the anode 
voltage to drop. Then the original value of 250 V is achieved 
by adjusting the twin potentiometer R52, R51. Then the 
stability of the anode voltage has to be checked again at 
a change in the mains voltage and adjustment is continued 
according to the deviation thus obtained. The stability of 
the output voltage of the sweep frequency generator is the 
best if the anode voltage Is slightly overcompensated, i. e. 
when the mains voltage rises, the anode voltage drops, and 
vice versa. 

When exchanging the tube E2 or E4 it is necessary to check 
the frequency scale and if necessary readjust it with the 
capacitor C7. 

Preliminary adjustment is carried out with the tuning scale 
set to zero (an error can be caused by the pulling of the 
oscillators). Accurate adjustment has to be carried out by 
checking the frequency accuracy of the marker oscillator 
and of the sweep frequency generator according to the 
appropriate section of these Instructions. 
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vystupniho napeti na jednu polovinu je znackovani nespo- 
lehlive a pak vysadi. Dekadicky delic nemo na funkci znac- 

kovani vliv. 

Pouziti vnejsi detekcni sondy. 

Detekcni sondy se pouzivd tehdy, nema-li mefeny objekt 
vlastni detekci. tedy napr. pri mereni zesilovacu, filtru atd. 
Konstrukce detekcni sondy je provedena tak, ze dovoluje 
snimani vf napeti v pasmu 15 az 230 MHz z obvodu i se 
stejnosmernym napetim do 300 V. Maximalni dovolene stfi- 
dave napeti privedene na detekcni sondu je 17,5 V. Vstupni 
kapacita detekcni sondy je asi 2 pF, 



ZOBRAZENi NA OSCILOSKOPU 

Pfi snimdni charakteristik muze doji't ke skreslenemu vysledku 

mereni. Pn'ciny mohou byt: 

a) Je-li vstupni signal velky, muze dojit k pfebuzeni nekte- 
reho ze stupnu vysetfovaneho zesilovace, nebo k preti'- 
zeni detekcni sondy. 

b) Ma-li mereny objekt vlastni detekcni stupen a bud’ sam, 
nebo za nim nasledujici zesilovaci stupen nejsou dosta- 
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Application of an external detector probe 

A detector probe is applied if the measured object has no 
detector, e.g. when amplifiers, filters, etc. are being meas- 
ured. The detector probe of the sweep frequency generator 
is designed so that it enables the display of RF voltages 
within the range 15 to 230 Mc/s even if the respective 
circuit carries a DC voltage of up to 300 V, The maximum 
permissible AC voltage which can be connected to the 
detector probe is 17.5 V, The input capacitance of the 
detector probe is approximately 2 pF. 



DISPLAY ON THE OSCILLOSCOPE 

During the display of a curve, it can happen that the result 

of measurement is distorted. The reasons can be as follows: 

a) If the input signal is large; this can cause overdriving 
of one of the stages of the examined amplifier or over- 
loading of the detector probe. 

b) If the measured object has a built-in detector stage and 
this stage or one of the following stages of the amplifier 




tec^ne vybaveny pro neskresleny prenos obdelniku 50 Hz 
a nt'zkych frekvenci asi do 10 kHz. 

c) Ve vysokofrekvencnfch stupnich mereneho objektu (zpra- 
vidla V poslednim) mohou nastat vlivem vetsi'ho vybuzem' 
zmeny anodoveho proudu v rytmu klicovanf vystupniho 
napeti z vobleru frekvenci site. Tyto zmeny pfi nedoko- 
nale filtraci katody (pro nfzke frekvence) vedou ke zme- 
ne pfedpeti behem snimane kfivky a tim pravidelne i ke 
zmene zobrazovane kfivky. Nejjednodussi kontrola, zda 
dochozi ke skresleni, je pfipojeni elektrolytickeho konden- 
zdtoru ke katode. 

Take nedokonald filtrace v napdjeni onody nebo i sti'nici' 
mfizky muze oviivnit tvar kfivky. Vedle pokusu se zvetse- 
nim filtracniho kondenzdtoru je mozne take pomoci osci- 
lografu vysetfit, zda ve filtracnim bode nenastdvd zvineni 
V rytmu 50 Hz. 

d) Zptisobi-li detekcm' sonda rozladeni mereneho obvodu, 
k nemuz je pfipojena, doporucujeme neuzivat pokud 
mozno pfipojeni detekcni sondy pfimo, nybrz no cast 
tchoto obvodu. 

e) Oscilograf s nedokonalym zobrazovdm'm obdelniku 50 Hz 
skresli rovnez vysledek mefeni. 



is not sufficiently rated for undistorted processing of 
rectangles of 50 c/s and of low frequencies of up to 
approximately 10 kc^s. 

c) In the stages of the measured object (usually in the 
lost one) changes can occur in the anode current owing 
to high excitation. These changes tally with the keying 
rhythm of the output voltage of the sweep frequency 
generator, i.e. with the mains frequency, If the cathode 
current is imperfectly filtered at low frequencies, then 
these changes alter the bias during the display of curves, 
resulting in distortions of the display. The simplest way 
of testing whether distortions occur, is to connect an 
electrolytic capacitor into the cathode circuit. 

Also imperfect filtering of the anode supply or also of 
the screen grid voltage can influence the shape of the 
displayed curve. In addition to the test by increasing the 
filter capacitance, it is possible also with the aid of an 
oscilloscope to ascertain whether a ripple of 50 c/s is 
present at the point of filtration. 

d) If the detector probe causes a mistuning of the measured 
circuit to which it is connected, then it is recommended 
to connect the detector probe if possible only to a part 
of the circuit and not across its terminals. 

e) An oscilloscope with imperfect display of rectangles of 
50 c/s also distorts the result of measurement. 
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POKYNY PRO UDR2BU PRiSTROJE 



Vsechny opravy zarucni i po uplynuti zarucm' doby provddi 
V kratke dobe odborna opravna vyrobm'ho podniku Tesla 
Brno. Zakaznik muze uplatnit narok no bezplatnou opravu 
pn'stroje v zdrucni dobe jen tehdy, nem'-li porusena jeho 
plomba. Mohou se vyskytnout pripady, kdy je pro zdkozni- 
ka ucelne, aby si provedi mensi opravu (vymenu elektronky 
nebo nektere jine soucasti) som. Proto dale uvddime ne- 
kolik pokynu pro bezne opravy a naslavenf tohoto pfistroje. 



Pokles amplitudy vystupniho napeti. 

Muze byt zpusoben jednoduchymi pncinami, jako je ne- 
dostatecne anodove napeti vlivem vadneho tyratronu 21TE31 
nebo slaba, pnpadne vadnd elektronka E2 nebo E4. O tom 
je nejiepe se presvedcit merenim anodoveho napeti a me- 
rem'm provoznfch napeti na jednotlivych elektronkach. Pri- 
blizne hodnoty napeti jsou predepsdny na schematu. 

Pfi vymene elektronek E9 a E10 (21TE31) je nutno provest 
nove nastaveni zdroje. 

K usmerneni napeti se pouzivd dvou tyratronu 21TE31. Pfi- 
vedenim vhodneho ndiciho napeti na jejich mnzky se na- 
stovi okamzik zapdieni tak, aby zdroj mel sprdvne napeti 
pfi pozadovanem odberu. Ridici napeti se skiddd ze stejno- 
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INSTRUCTIONS FOR MAINTENANCE OF 
THE INSTRUMENT 



All necessary repairs will be carried out before the expirat- 
ion of the guarantee term and also after it in the shortest 
possible time by the expert repair personnel of the makers, 
the Brno Works of TESLA, Nat. Corp. The customer can have 
the advantage of free repairs within the guarantee term 
only if the seals of the generator have not been broken. 
As it may happen that the carrying out of small maintenance 
operations (exchange of a tube or some other component) 
will be advantageous to the customer, some instructions are 
given for routine repairs and adjustment of the sweep fre- 
quency generator. 

Reduction of the output voltage amplitude 

This defect can be caused by a very simple fault such as 
an insufficient anode voltage owing to a faulty thyratron 
21TE31 or a weak or faulty tube E2 or E4. This fault can be 
best ascertained by measuring the anode voltage and by 
measuring the operating voltages on the individual tubes. 
Approximate voltage values are marked in the wiring 
diagram. 

When exchanging the tubes E9 and E10 (21TE31), it is 
necessary to adjust the power source anew. 
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smerne slozky na odporu R57 a stndave slozky z vinuti 11 az 
13 transformatoru pres fazovy menic R52, R51, C53, C52. 
Obe slozky jsou v serii. 

PrI zmene srt’oveho napeti se stejnosmernd slozka napeti 
meni nelinedrne, je umernd zmendm proudu stabilizacni' 
vybojky Ell. Tato se vyuzivd ke stabilizaci anodoveho napeti 
pri kolisdni site. Zdroj anodoveho napeti je nutno nastavit 
tak, aby pri 220 V site bylo na kondenzatoru C54 250 V 
^ 1 % a se zmenou site o ± 10% byla zmena stejnosmer- 
neho napeti mensi nez 1 % (pri odberu proudu do pfi- 
stroje asi 40 mA). Nastavovdni zdroje se provadi tak, ze 
potenciometr R52, R51 nastavime do stredni polohy a po- 
tenciometrem R57 se nastavi hodnota stejnosmerneho napeti. 
Je-li zdroj nastaven tak, ze odchylka anodoveho napeti je 
stejneho smyslu jako je odchylka sit'oveho napeti, je nutno 
zvysit cast stejnosmerne slozky fidiciho napeti. Potenciomet- 
rem R57 se provede maid zmena nastaveni, pritom anodove 
napeti klesne. Na puvodni hodnotu 250 V se dostavi dvojitym 
potenciometrem R52, R51. Pak se cpet kontroluje stabilita 

anodoveho napeti se zmenou site a podle nyni zjistene 
odchylky se pokracuje v nastavovdni. Stabilita vystupniho 
napeti vobleru je nejlepsi, je-li anodove napeti mime pre- 
kompenzovdno, tj. pri zvysovdni sit’oveho napeti anodove 
napeti klesd a naopak. 



The voltage is rectified by two thyratrons 21TE31. By the 
connection of a suitable control voltage to their grids, the 
striking point is set so that the source has the correct 
voltage at the necessary current drain. The control voltage 
is formed by a DC component produced across the resistor 
R57 and an AC component taken from the winding 11 to 
13 of the transformer via a phase changer R52, R51, C53, 
C52. These two components are applied in series con- 
nection. 

At changes in the mains voltage, the DC component alters 
nonlinearly as it is proportional to the change in the current 
of the stabilizing glow-tube E11, This tube is employed for 
stabilizing the anode voltage during mains voltage fluctuat- 
ions. The anode voltage source must be set so that with 
220 V mains a voltage of 250 V ± 1 % *s present across the 
capacitor C54, and so that ot changes in the mains voltage 
by ±10%, the change in the DC voltage is less than 
* 1 % (ot a current drain of approximately 40 mA caused 
by the generator). The source is adjusted by setting the 
potentiometer R52, R51 to the centre position and by adjust- 
ing the value of the required DC voltage with the potentio- 
meter R57. 

If the source has been adjusted so that the deviation of the 
anode voltage is in the same direction as the deviation of 
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Pri vymene elektronky E2 nebo E4 je nutno provest kontrolu 
kmitoctove stupnice a jeji pn'padne dostaveni kapacitou 
C7. Predbezne dostaveni provest pri nolodeni stupnice no 
nulu (moznost chyby zpusobene strhavanim oscilotoru), pres- 
ne dostaveni provest pri kontrole prubehu stupnice podle 
odstavce O' kontrole kmitoctove stupnice znackovaciho osci- 
latoru a vobleru. 
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the mains voltage, then it will be necessary to increase the 
DC component of the control voltage. A small alteration 
is carried out with the potentiometer R57, causing the anode 
voltage to drop. Then the original value of 250 V is achieved 
by adjusting the twin potentiometer R52, R51. Then the 
stability of the anode voltage has to be checked again at 
a change in the mains voltage and adjustment is continued 
according to the deviation thus obtained. The stability of 
the output voltage of the sweep frequency generator is the 
best if the anode voltage is slightly overcompensated, i. e. 
when the mains voltage rises, the anode voltage drops, and 
vice versa. 

When exchanging the tube E2 or E4 it is necessary to check 
the frequency scale and if necessary readjust it with the 
capacitor C7. 

Preliminary adjustment is carried out with the tuning scale 
set to zero (an error can be caused by the pulling of the 
oscillators). Accurate adjustment has to be carried out by 
checking the frequency accuracy of the marker oscillator 
ond of the sweep frequency generator according to the 
oppropriate section of these Instructions. 
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Spatna funkce znackovant. 



Muie byt zpusobena slabou nebo vadnou elektronkou E5 ai 
E8. Pri vymene oscilacni elektronky E5 nutno kontrolovat 
a popripade dostavit souhlas kmitoctove stupnice podle 
odstavce o kontrole kmitoctove presnosti stupnice znackova- 
ciho oscilatoru a vobleru pomoci kondenzdtoru C25 no hor- 
nim konci a jadra civky L8 no dolnim konci stupnice. Poten- 
ciometr R45 (vyvedeny no zadni stene pristroje - obr. 4) 

V katode spousteneho multivibratoru (E8) nostovit tok, aby 

V celem kmitoctovem rozsahu vobleru, ph'slusnem nastovenf 
znockovociho oscilatoru a nastaveni plynuleho delice no 
hodnotu V 2 vystupm'ho napeti, zdzneje no anode E7 bez- 
pecne spoustely multivibrator. Soucasne pri plynulem delici 
na maximu nesmi signal zdzneju, jehoz amplituda se ma 
pohybovat v mezich 5 az 5,5 Vss, pronikat na vystup vobleru. 
Pro prehled uvadime kmitocty nosne obrazu i zvuku pro 
jednotliva pasma a kanaly podle norem OIRT a CCIR. 



Incorrect operation of the marker 

% 

This fault can be caused by a weak or faulty tube E5 to E8. 
When exchanging the oscillator tube E5, it is necessary to 
check and if necessary reset the frequency scale (according 
to the appropriate section concerning the checking of the 
frequency accuracy of the scales of the marker oscillator 
and of the sweep frequency generator) with the aid of the 
capacitor C25 at the upper end, and with the core of the 
coil L8 at the lower end of the scale. The potentiometer R45 
(fitted on the back of the generator - Fig. 4) in the cathode 
circuit of the triggered multivibrator (E8) has to be set so 
that within the whole frequency range of the sweep fre- 
quency generator at the appropriate setting of the marker 
oscillator, and with the continuous divider set to one half 
of the output voltage, the multivibrator is safely triggered 
by the beats derived from the anode of E7. Simultaneously, 
when the continuous divider is at maximum, these beats, the 
amplitude of which has to be within the range of 5 to 5.5 V 
peak-to-peak, must not appear at the output of the sweep 
frequency generator. 

For purposes of information, a list follows of the video and 
sound carrier frequencies for the Individual bands and 
channels according to OIRT and CCIR Standards. 



39 



t 



Norma OIRT 












nosny kmitoiet nosny kmitocet 
obrazu zvuku 






vsechny 


kmitocty v MHz 


1. pasmo 


1. kanal 


49,75 


56,25 




2. kanal 


59.25 


65,75 


II. pasmo 


3. kanal 


77,25 


83,75 




4. kandl 


85,25 


91,75 




5. kanal 


93.25 


99,75 


III. pasmo 


6. kanal 


175,25 


181,75 




7. kanal 


183,25 


189,75 




8. kandl 


191,25 


197,75 




9. kandl 


199,25 


205,75 




10. kandl 


207.25 


213.75 




11. kandl 


215,25 


221.75 




12. kandl 


223,25 


229.75 



Norma CCIR 












nosny kmitocet nosny kmitocet 
obrazu zvuku 






vsechny 


kmitocty v MHz 


1. pdsmo 


1. kandl 


42,25 


46,75 




2. kandl 


48,25 


53,75 


* 


3. kandl 


55,25 


60,75 




4. kandl 


62,25 


67,75 


III. pdsmo 


5. kandl 


175,25 


180,75 




6. kandl 


182,25 


187,75 




7. kandl 


189,25 


194,75 




8. kandl 


196,25 


201,75 




9. kandl 


203,25 


208,75 




10. kandl 


210,25 


215,75 




11. kandl 


217,25 


222,75 



OIRT Standard 

Video carrier Sound carrier 
frequency frequency 

All frequencies in Me s 



Band 1. 


Channel 


1, 


49.75 


56.25 




Channel 


2. 


59.25 


65.75 


Band 11. 


Channel 


3. 


77.25 


83.75 




Channel 


4. 


85.25 


91.75 




Channel 


5. 


93.25 


99.75 


Band III. 


Channel 


6. 


175.25 


181.75 




Channel 


7. 


183.25 


189.75 




Channel 


8. 


191.25 


197.75 




Channel 


9. 


199.25 


205.75 




Channel 


10. 


207.25 


213.75 




Channel 


11. 


215.25 


221.75 




Channel 


12. 


223.25 


229.75 



CCIR Standard 






Video carrier 


Sound carrier 








frequency 


frequency 








AM frequencies in Me s 


Band 1. 


Channel 


1. 


42.25 


46.75 




Channel 


2. 


48.25 


53.75 




Channel 


3. 


55.25 


60.75 




Channel 


4. 


62.25 


67.75 


Band 111. 


Channel 


5. 


175.25 


180.75 




Channel 


6. 


182.25 


187.75 




Channel 


7. 


189.25 


194.75 




Channel 


8. 


196.25 


201.75 




Channel 


9. 


203.25 


208.75 




Channel 


10. 


210.25 


215.75 




Channel 


11. 


217.25 


222.75 



i 



< 
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LIST OF ELECTRI 



Resistors: 



I No. 


Type 


Value 


R1 


Wire-wound 


15 C> 


R2 


1 

Potentiometer 


33 a 


R3 


Wire-wound 


10 


R4 


Carbon layer 


220 i > 


R5 


1 

Carbon layer 


47 kC> 


R7 


Carbon layer 


68 kn 


R9 


Potentiometer 


50 k 


RIO 


Carbon layer 


470 1> 


R11 


Carbon lover 

4 


33 kC> 


R12 


Carbon layer 


360 li 


R13 


Carbon layer 


742 !> 


R14 


Carbon layer 


2.2 k.C> 


R15 


Carbon layer 


8.2 kQ 


R16 


Potentiometer 


250 il 


R17 


Carbon layer 


1 00 Q 


R18 


Carbon layer 


90 Q 


R19 


Carbon layer 


101 Q 


R20 


Carbon layer 


91.5 U 


R21 


Carbon layer 


68 Q 


R22 


Carbon layer 


22 kL> 


R23 


Carbon layer 


510 



:al components 





Max. load 


Tolerance 

± % 


Standard CSSR 




8W 


_ 


TR626 15 




2W 


— 


WN 691 85/33 




1 W 


10 


TR605 10/A 




0.1 W 


— 


TR 113 220 




0.05 W 




1 TR 112 47k 




0.1 W 




TR 113 68k 




0.5 W 




TP 280 12E50k/N 




0.1 W 


— 


TR 113 470 




0.5 W 


I 10 


TR 102 33k/A 




0.05 W 


— 


lAK 650 92 




0.1 W 


— 


1AK 650 93 




0.1 W 


— 


TR 113 2k2 


1 


0.1 w 


10 


TR 113 8k2/A 




— 


— 


IAN 694 20 




0.1 w 




TR 113 100 




0.05 W 


1 


1AK650 88 




0.05 W 


1 


1AK650 90 




0.05 W 


1 


lAK 650 89 




0.05 W 




TR 11268 




0.1 W 


10 


TR 113 22k/A 




0.5 W 


5 


TR 115 510/B 
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Type 



Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Potentiometer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Potentiometer 
Carbon layer 
Carbon layer 



Volue 



Max. load 



Tolerance 

% 



Standard CSSR 



22 ki> 
8.2 kO 
390 Q 
4.7 kQ 
470 Q 

10 kn 

100 ko 
220 Q 

100 U 
82 kQ 
39 kQ 
100 kQ 
1 MQ 
560 Q 
220 kQ 
)00kQ 
25 kQ 
1 MQ 
51 kQ 
10 kQ 
5.1 kQ 
1 kQ 
47 k<2 
22 kQ 



0.1 W 
0.5 W 

0.1 w 

0.5W 
0.1 W 
0.05 W 

0.1 W 
0.05 W 
0.1 W 
0.25 W 
1 W 

0.1 w 
0.1 w 
0.1 w 

0.5 W 
0.5 W 
0.5 W 
0.1 W 
0.25 W 
0.5 W 
0.25 W 
0.5 W 
0.1 W 

0.1 w 



10 



10 

10 



10 

5 



5 

10 

5 



10 



TR 113 22k 
TR 102 8k2 
TR 113 390/A 
TRl15 4k7 
TR 113 470 
TR 112 10k 
TR 113 Ml 
TR 112 220 
TR 113 100 
TR 101 82k/A 
TR 103 39k/A 
TR 113 Ml 
TR 113 1M 
TR 113 560 
TR 115 M22/A 
TR 115 MIO B 
TP 280 12E25k/N 
TR 113 1M 
TR 114 51k/B 
TR 115 lOk/A 
TR 1145k1/B 
TP 280 12E1k/N 
TRl13 47k/A 
TR 113 22k 








Carbon layer 
Potentiometer 

Potentiometer 

Carbon layer 
Carbon layer 
Wire-wound 
Potentiometer 
Wire-wound 
Wire-wound 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Potentiometer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 
Carbon layer 



8.2 kfl 
10G WQ 

2x50.Q 

47 kL> 
47 kQ 
620 Q 
50 ki> 
100 L> 

1 00 il 
330 Q 
10 kC) 

100 ko 

220 ki2 

742 

Q2.5Q 

3.3 kO 

50 W 
33 kQ 
8.2 kQ 

51 kQ 
150 kQ 
100 kQ 
120 kQ 



Max. load 



Tolerance 



Standard CSSR 




1 w 

0.5 W 

2x 1 W 

0.5 W 
0.5 W 
4W 
0.5 W 
1 W 
1 W 
0.5 W 
0.5 W 
0.1 W 
0.1 W 
0.1 W 
0.05 W 
8 W 
0.25 W 
0.05 W 
0.1 W 
0.5 W 
0.1 W 
0.1 W 
0.1 W 




10 

10 



10 

10 



1 

10 



10 

10 





10 

10 



TR 116 8k2/A 
WN 697 14 Ml/ ( 

IAN 698 07 

TR 115 47k 
TR 115 47k 
TR 607 620/ B 
TP280 12E 50k/N 
TR605 100/A 
TR 605 100/ A 
TR 102 330 
TR 102 10 k 
TR 113M1/A 
TR113M22/A 
1AK650 93 
1AK 650 91 
TR 626 3k3/2A 
TP 180 10E50k/N 
TR 112 33k 
TR 113 8k2/A 
TR 102 51k/A 
TR113M15 
TR 113 Ml/A 
TR 113 M12/A 












No. 


Type 


1 

1 

Value 


1 

Max. load 


Tolerance 

% 


Standard CSSR 


R74 


Carbon layer 


5.1 ko 


0.5 W 


5 


TR 1155k1/B 


R75 


Carbon layer 


180 kO 


0.5 W 


10 


TR102M18/A 


R79 


Carbon layer 


10kL> 


0.5 W 




1AK651 49 


R80 


Carbon layer 


^0kQ 


0.5 W 


10 


TR 115 lOk/A 


R81 


Carbon layer 


22 kO 


0.5 W 




TR 115 22k 


R82 


Carbon layer 


15 kf? 


0.5 W 


— 


TR 115 15k 



Note: 

Ra - R71 or R72, R73, R75 
Rd = R80 or R81, R82 

The R;r section Is ranged according to the magnitude of the output voltage. 
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Capacitors: 



No. 



Cl 

C2 

C3 

C4 

C5 

C6 

Cl 

C8 

C9 

CIO 

C11 

C12 

C13 

C14 

CIS 

C16 

C17 

C18 

C19 

C20 

C21 

C22 



Type 


Value 


Feed through 

1 


1000 pF 


1 

Feed through 


1000 pF 


Ceramic 


27 pF 


Paper 


0.33 /xF 


Ceramic 


2200 pF 


Ceramic 


10,000 pF 


Trimmer 


6 pF 


Feed through 


1 .000 pF 


Ceramic 


^715 pF 


Feed through 


1000 pF 


Feed through 


1000 pF 


Ceramic 


6800 pF 


Trimmer 


6 pF 


Trimmer 


6 pF 


Ceramic 


6.8 pF 


Trimmer 


6 pF 


Trimmer 


6 pF 


Conductor 


4 pF 


Ceramic 


6.8 pF 


Feed-through 


1000 pF 


Ceramic 


4.7 pF 


Feed-through 


1000 pF 


Variable 


— 



C23 



Max. D.C. 
4/oltage 



500 V 
500 V 
500 V 
160 V 
250 V 
250 V 
400 V 
500 V 
500 V 
500 V 
500 V 
250 V 
400 V 
400 V 
500 V 
400 V 
400 V 

500 V 
500 V 
500 V 
500 V 



Tolerance 

^ % 



Standard CSSR 




TK541 Ik 
TK541 Ik 
TK 323 27/A 

t 

TC 181 M33 
4TK 343 2k2 
TK341 10k 
lAK 701 02 
TK541 Ik 
TK 722 12 
TK541 Ik 
TK541 Ik 
TK 341 6k8 
lAK 701 02 
1AK 701 02 
4TK 334 6J8 
lAK 701 02 
1AK 701 02 
1AF646 19 
4TK334 6J8 
TK541 Ik 
IAN 706 13 
TK541 Ik 
IAN 705 29 








No. 



Type 



Value 



C24 


Feed-through 


C25 


Trimmer 


C26 


Variable 


C27 


Ceramic 


C28 


Ceramic 


C29 


Ceramic 


C30 


Feed-through 


C31 


Ceramic 


C32 


Ceramic 


C33 


Ceramic 


C34 


Ceramic 


C35 


Ceramic 


C36 


Ceramic 


C37 


Ceramic 


C37 


Ceramic 


C37 


Ceramic 


C39 


Paper 


C41 


Electrolytic 


C42 


Paper 


C43 


Electrolytic 


C44 


Feed-through 


C45 


Paper 


C47 


Electrolytic 


C48 


Electrolytic 



1000 pF 
6 pF 

27 pF 
270 pF 
68 pF 
1000 pF 
82 pF 
2200 pF 
33 pF 
10 pF 
1500 pF 
1500 pF 

6.8 pF 
12 pF 
10 pF 
10 000 pF 

200 aiF 

1000 pF 
ImF 
1 000 pF 

0. 33 juF 
2mF 

1, uF 



Max. D.C. 
vottage 



Standard CSSR 



Toleronce 




500 V 
160 V 
250 V 
500 V 
500 V 
250 V 
350 V 
500 V 
1000 V 

500 V 
400 V 
12 V 
400 V 
250 V 
500 V 

160 V 
250 V 
250 V 



10 

10 

10 



10 

10 




TK541 Ik 
lAK 701 02 
IAN 705 36 
TK 335 27/A 
TK 330 270/A 
TK 416 68/A 
TK541 Ik 
TK 416 82/A 
4TK 343 2k2 



4TK334 33/A 
TK 335 10/A 
TK341 1k5 
TK 344 1k5 
TK 322 6J8 
TK 722 12 
4TK 322 10 
TC 183 10k/ A 
TC 903 200M 
TC 183 Ik 
TC 908 1 M 
TK541 Ik 
TC 181 M33 
TC 908 2M 
TC 908 1 M 












No. 



Type 



Value 



C49 


♦ • 

Ceramic 


4700 pF 


C50 


Feed-through 


1000 pF 


C52 


Paper 


68,000 pF 


C53 


Paper 


68,000 pF 


C54 


Electrolytic 


50 (uF 


C55 


Electrolytic 


50 mF 


C56 


Paper 


0.47 ixf 


C57 


Ceramic 


2,200 pF 


CSS 


Ceramic 


100 pF 


C59 


Ceramic 


100 pF 


C60 


Feed-through 


1000 pF 


C61 


Feed-through 


1000 pF 


C62 


Feed-through 


1000 pF 


C63 


Feed-through 


1000 pF 


C64 


Electrolytic 


2mF 


C65 


Paper 


10,000 pF 


C66 


Ceramic 


100 pF 


C67 


Feed-through 


1000 pF 


C68 


Ceramic 


3.3 pF 


C68 


Ceramic 


4.7 pF 


C70 


Paper 


0.33 ;iF 


C71 


Paper 


6.8 pF 



Max. D.C. 
voltage 



Tolerance 

% 



Standard CSSR 



350 V 




TK 344 4k7 


500 V 




TK541 Ik 


160 V 


— 


TC181 68k 


160 V 




TC 181 68k 


450 V 




TC 529 SOM 


450 V 




TC 529 SOM 


160 V 




TC 181 M47 


400 V 




1AK 706 12 


250 V 


— 


TK 417 100 


1 

250 V 


10 


4TK320 100/A 


500 V 


— 


TK541 Ik 


500 V 


— 


TK541 1k 


500 V 


— 


TK541 1k 


500 V 


— 


TK541 Ik 


250 V 




TC 908 2M 


160 V 




TC171 10k 


250 V 


— 


TK331 100 


500 V 




TK541 Ik 


500 V 




TK210 3J3 


500 V 




TK210 4J7 


250 V 




TC 182 M33 


400 V 




TC 183 6k8 






Transformers and coils: 



Component 



Marking 



Drawing 

No. 



Transformer 

Coil 




IAN 662 10 
1AK623 13 



Coil In the 

4 

symmetrizing 

termination 




1AK 600 36 



Coil in the 
symmetrizing 
termination 
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1AK600 36 



Winding 



No. of 

tap 



No. of 
turns 



Wire 0 
in mm 



L3 

L4A 

L4B 

L5 

L6A 

L6B 

L7A 

L7B 



LI 

L2 



1-2 


316 


0.335 


3-4 


316 


0.335 


4-5 


29 


0.45 


6-7 


1217 


0.18 


1 

CO 


1217 


0.18 


9-10 


20 


0.75 


11-12 


20 


0.25 


12-13 


20 


0.25 


14-15 


354 


0.1 


16-17 


3 


1.18 


17-18 


20 


1.18 


19-20 


156 


0.1 


20-21 


156 


0.1 




24 


0.224 




24 

1 

1 


0.224 



Ll 

L2 



24 

24 



0.224 

0.224 








Component 


Morking 


Drawing 

No. 


Winding 


No. of 

tap 


No. of 
turns 


Wir© 0 

in mm 


Coil 


L2 


formed by the holder 1AA668 80 






Coil 


L3 


1AK600 62 






2 


1.00 


Coil 


L4 


1 AK 600 54 






8 


1.00 


Coil 


L5 


1AK600 55 






7 


1.00 


Coil 


L6 


1AK600 55 


1 




7 , 


1.00 


Coil 


L7 


1AK 600 54 

1 


— 


— 


8 


1.00 


Coil 


L8 


1 

1AK600 63 


L8A 


1-2 


15 


0.3 








L8B 


2-3 


5 


0.3 








L8C 


3-4 


5 


0.3 


Coil 


L9 


— 


I ” 




80 


0.150 


Coil 


L10 


— 


i 

1 


— 


80 


0.150 


Coil 


L11 


— 


— 


— 


80 


0.150 


Moving-coil 




1AF 611 02 


L 

1 


1-2 


106 


0.15 
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Other electrical components: 




Drawing No 



IAN 111 61 



IAN 111 63 
lAN 109 13 
IAN 744 33 
CSN 35 4731 
CSN 35 4731 
CSN 35 4731 
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€i€KrffQDrNA/vcKr 
P02nlrjwr KOf^DCNSAroP 

noms cOfL 

Kfl/TAjid dvr<A 













Konstrukcnf zmeny 

za ucelem ziepseni funkce nebo vzhiedu ph'stroju jsou vyhrazeny. Dalsi publi- 
kace a preklady pouze se souhiosem dokumentacni skupiny vyrobniho zavodu 

TESLA BRNO 



Changes in the design 

having for purpose improvement of the function or of the appearance of the 

instruments are reserved. 

Further publications and translations can be made only in agreement with the 

publication department of the manufacturer, the TESLA works. 



KOVO 



» C2ECHC SlOVAKld 






